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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the refrigerant noise when an expansion valve 
integrated with a solenoid valve is opened and avoid its abnormal pressure rise when 
closed. 

SOLUTION: A valve body 144 adjusts the opening of a diaphragm passage to 
decompress and expand a refrigerant which is then fed to an evaporator via outlet 
refrigerant passages 145b, 146, 147, 148, 141b. The valve disk 200 of a solenoid valve 
20 opens/closes these outlet refrigerant passages to actuate a diaphragm actuator 
30 to close the valve disk 144 in the diaphragm passage, based on the refrigerant 
pressure between the disk 200 of the solenoid valve 20 and diaphragm passage 144a 
when this valve 20 is opened. When this valve 20 is closed, an upstream chamber 147 
of the valve disk 200 is communicated with an upstream space 51 of the diaphragm 
passage 1 44 via very small holes 500. 
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*.\ mmmhtm 2 3 onmmzmmuzz 

fat«#2 3 0fc*»52 1 (MWWMWdSaSftX 

[0036] 7y>=Jv 2 2 0«4. BtttmfcTPT&R 
(3j£ffi*$flTi>y. S^35«2 1 5W4»ffi«l*Ifc**|flI 

tt. #*2 0 OM«0«fiBfcHltttte£ai Lfc#»2 2 2 

7-'J>-/2 2 lfciO, BKfcO£*|6K #ft 
2 0 0 ffllMt& 5 ilT , *<7>#8P 2 2 2 tfjffi 2 0 0<7) 
#iL202MHz*mt&Zb£X t ). >I«#?L202 

[00 3 7] £tz. rjVV-t 2 2 0<7D#g&2 2 2 fflO 
fflfflt , #&2 0 0 1 »|BfcJHr^2 2 3*«#JSS 
ft., iWffEES2 2 3fc3KlS14 7i:Oiai«:W^, a 
M £ it h SWvfL 2 0 4 a^pflc 2 0 0 CR »t & fit V > * . 

M*2 \ xmmsti, m^zma-hb. r^w 
* 2 2 o#\ n-f y >72 2 1 tcstLTiiffisra- 

2 1 3fciO«5ISitT, #S2 2 2##?L2 0 2j&»'<> 
MULT, #fl2 0 2#T J gp«Sk&l>. thb. WE 
M2 2 3#ft«ffiS& 1 4 8£aLT#«aSaiP 14 1b 
KjtfcLT, #EM2 2 3<OfiE*!Wfr«Sa}P 14 1b 
WOE* (-ftchh. 6?>fl£E) a?ffiTT 

[0038] jSiiSl 4 7li, ^SESSK 

1 4 8 koiaoasa^Mw o ofci oPLih^n-c . $ 

«^?4^KEfflE*t&oT^I>cDT\ 851^14 
7 <0ff 2 2 3 OE7J J: 0 JS^«JB t £ 0 , <! 
<Z>WS 14 7, 22 3ffi<r)g.Jimz i. 0 , #»2 0 0# 
02, 3<V&j"Jmi. fc88»14 8*BBP3-£ 

»wa«a*2 0ttyi/y>f H2 1 1^ 

fflmtc i Or^yy^r 2 2 0 £0O£#^f2t&$-t!:T. 
^M14 7. 2 2 3IS<7>ffi;fjH5-£j£U iWci 0# 
*2 0 0£BJ*M8Bfc:-f4. 
[00 39] itC, VUy4 K2 1 l-^cOS^SriEBf 

u - mmzmm t , 3 4 /k*7 y ^2 2 1 oa* 

*7j fc J: 9 77 y ^> 2 2 0 a*® 2 , 3 <7)t73^i& 

U #gP2 2 2##*2 0 0<7)#?L2 0 2tMM3tSL 

x, zco^K2 0 2^mth. -tht. ititx&Ea 

BEfcfcfcoTUfcUffi^ 2 3(*It, #»2 0 OOfflt/h 

ft2 0 4£mixmmi4 7ft<7)imi>mAZtih. 

*<0£*\ 7?V : M 2 2 0O#$2 2 2# J #?L2 0 2 



izmmLx#H2o 2 zmthti^z, ##2oo# 

H 2 , 3 <D£3r ^» L . &mM 1 4 8 D«9f 

U #«ffi&14 8£S!t;l>. £*l(C«ty, ffiflSSttt 

[0040] jjBtfc^ru y/fll«l50<^JR 

§S5 It, jifflMl 4 72-jiii$-ti-|»Si/jN3ijiS§i: L 
T <9«/hft 5 0 0 1 4 i mux h h . £ <o« 

/jN^sooti. ^ffla«K#2ooH#^(c, 

200t^9jiSSl44 a(7)#fr 1 4 4 tnfflZffigt 
S3B1S1 4 7»ji-*JRSS5 1 taaiSHi-SifctJ: 

y . affls 1 4 7»#*««ffl£iafc$:4<o* 0»t*!t 
i o o 4 1 ] mz. ±mmmzm^x*mmm<m 
isyfr^nM?7vi-zirLx®j}Z&&ztiximf 

h t . EiH» 1 0 I^K9&» 15.16 ^TStilirJS^^ 
«^KA, E«LT. S{iK£E^X^jK»msl 1 

[0042] i<o»»»<o}^ia:fc:Sjil» 1 2rt(ccS 

aajLT, ifeJMHtS*ifc»l. IS2<7)3r>36#13. 1 

fl»LT^«rV\»ftli. y^-^-hffll^Wtl»^ 
m^Ktb. IMZm^-y h 1 8$rf^i)§^>5rV\ 

#ft 2 0 0 aWPRHi: =5: *) . 1 4 8# 

[0043]-^, ffi®zm3--'y h i imiza^x 
(±, micommi 3{cts«Ssi 2&t>0)mmm 

« 2*»«3&«iB 1 1 5 ■CSPSmjSP 4>iS^ LT 

[00441 fc£*T\ MSii-7M8KIi4 
*lTV^»2<0««l#14J4«a#-«®<0«>«-C. « 
S# 2 0 ^H#B#tc<i s ff 2 <7)Mm 1 6 tc^^ffla 
UTVvarV^fcKi, $3g#l 4C0#*#:1 4 1 rtfcJgsRS 

*iT^*«EiM*au» 1 4 oo^iasasfflgsoa 

[0045] L*»L, #3SJ»®gfcJ:& t . %iEM3 5 
5fii?L4 4^E7JM4 3-SSP4 6-*a?L4 5 . 

«c 2 0 0 i: y aSS& 1 4 4 a b OEU^jiMg 1 4 7 CD<% 
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tSB&itmxztixm. *lt. zcr>mmmi47 
mw#2onm#mzii, mm&i44a.m^it 

LXtt&M ?>W&Emiz%MlX . SEMENS: 

[0 04 6] tot, S«#2 0<7)K#^fcW. KjjEM 

3 5 (c^M ?^BfEttE73* { #ffl-tl> ; t 0 . A>o 

EAlc«r->TV^fcft, iSiSM3 4 oMftSEtfSiBgft* 
T'±#LTt>, m&M3 4CO&^X y )^lSM3 5^Ejl 

0co^-V7 5A3 3(i. H2«JJ5r^5MBC»L. <T 
flfcff 1 4 4 , ffttt* 14 5. £J:tfgjM* 

4 0 #3 A )VX7 >)>y5 3 ff)J<*fiiZ X 0112 <?)±* 
^SfcU #*1 4 4(i#Jlffil 4 3fc#ffiU W#« 

[0047] fit. #flsl4 4fcJ:l#Nfffll4 3fcfc 

* fc» . 1 4 4 ttmtemwmt m 
h -r . 1 4 4 1 #®g 1 4 3 1 <ora<om/j>Hn3i^3a 
LTm«g5 1 (om&w&htfgmM i 4 7iai^«ix 

5. Lrt»U i£0#*144t#^ffll A3b<m<rm. 
#»*fctl, #*1 4 4 fc#ft2 0 0 t<7)fficr>mmm 1 4 

mm i 4 7 £xr u v^nm 5 0 <oiK§g 5 1 cgas 

*«.«^5 0 0 1 4 1 fcRfrm*4OT\ v£ 

S5 im(,zmtfi-zk&x'Z&. ztuzj:*), mmi 
4 7 ®mmmEj)±.m wwciaite* & . 

[0048] ±IB<7)J; 3 £B3B# 1 40#fr 1 4 

4*«K#Ltv^«astfcv>T. aasssn^-y n i s 

ZMJiZV&tzMZ. ra#20<oy K2 1 He 

«K#2 0<7)#tt2 0 0#l?B#U 
(WmWl, 1 4 8 . L#>L, icotz.wm 

#14<0#*14 4*«B1*LT^S<Z)^ *&#20<7) 

[0049] o^o. y^^yy^imm onsssm 
mimx^i l zm.mEiJtx'&r-t&ff)x\ $5i# 

1 4 1 4 4 *)BBKt,|fc* (ciMJn-t h z t e& 0 , 
■e^rn. 1^14£il3i*4»j(OTfc»«fcll2n 

■tt. fiSo-r. ms#2o<7)iaw^ mmi4CD# 
m4 4mmMmmmiz^m^. 

[00 50] -f-LT, 2 0 c9ffl#f&, Bf®i*l8W» 
8aW-«t. ^-\*7 5AfH»»3 0<0%ffiS3 5rt<0 



{SEJE7J) WiOT. -lixktf&ii, £<0%E£3 5|*i 

fcjttb*3iei»AP««>fiEffi* t . mm 3 4 

'J >^««i 5 0(7)3 -f U > ^ 5 3 <7)A'^^J t co#> 

*} S^lZfa ttz&mz , K5S# 1 4 W#<* 1 4 4 j&^ffi 

[005 1 ] iftt «t 0 . P?g# 1 4<0#ft 1 4 411, 
^f6SajP?^IEWSOjffi»S^«at-f5J:3^. ^0 

miAAamm&w&iximmztmtz. o 

3 0<7)%ffi^3 5rt(C^ ^;H*EfflJI^Wffl-r§c7) 
■C, ^^75A«^3 0OB#:^iraL-C(i. 

[ 0 0 5 2 ] 4 fc. 3*M^ 1 4 7 J5iag|50S^ff7]±# 

*»jh-r h tshm/VK 5 o od. mmm l 4 4 a t 
&mzB®.ztihtz#>. wm-2 ommizti^x. 
^Wirni^z^hm^mmmm^wnAz 

0 sen 1 4 4 a o^sissfc x 1 wmM0tm 
mizm&mmitc^xoizWi.mimtffoh. * 
mmtxvmnzzzk. zcorMzit, «/j^5oo 

&0iJt(f, 3i»a* = 0. 5mmm&<m.>bWi>bKk 
LT, «/^5 0 0Ofi^*R9SB»14 4a(Cttl(RL 

(»2mnKB) m^iw.immm^-f^x'. * 

MT<1. HlSU»^«tfc(tSS^4 0^*ihL. * 

coftb 0 c , a 1 oasaiffi 1 3 a tffl3-t4«a« 1 4 

a^UffeSS 1 6<0»«ajP«t:R»t. -cO!S?Sii 1 4 a 
$-^+h"7'J-f-a-73 6' CJ:*)!SiBS3 4{CSBS 

[ 0 0 5 3 ] * LT . 9Sfl#4 0 c7)R±fcff oT . fHk 
»145i:^^^77A33i: WBIttt, ^fiffi*ffl*0 
X h 7^-35^4 0 0 #*fa£ LTifbl). h -x^- 

Mtt4 0 0 {1. *«?D*Wri6l«IUS»t^»4 0 1,4 
0 2 L . 4>I8K=4nSS4 0 3 t*t6»«{c»*S 
it, Tffll^^figP4 0 2OM-^BtC3'A«<00 D >7 

(5Ht^-/W«) 4 7 ^EiSt-C , ^11^4 0 2T*«0 
E7J^4 3 t , %EM3 5 fcWlBt jSHWcfHOoTV^ 
I.. 

[0054] K36# 1 4<7)#tt 1 4 4<0T8EffllfcfcV^ 
T . f£IM$ 1 4 5«/jNffi» 1 4 5 aOMHCM&fl* 
3CK<?MMISER 1 4 5 b(±, iiii?L 1 4 6 fc J: DiiiiS 
14 7fc»aLT^S. =5r*3, £ OjiaS 1 4 7 1 , & 
BEffiiiP 1 4 1 b (31 tf V ift&URR 1 4 8 1 com* 
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«fiBE#2 0cO#*2 0 0tJ:OMKtS^ J&1M14 
7 Zffli'hX5 0 0 Sr^LT^r'J >^afi§5 OOJR^ 

5 1 ^iiii^-ti-^^im i mwmt m tvhi . 
i o o 5 5 ] xt'j >mm5 o(T)mm5 1 * 
js&ssad i 4 i acDTffii&mzms. b&ixuz>, 
&~>x . *0rctt. $ i mmmzmbr^y^ 4 

ffcb 9 fc, JWflESBBL 5 4a »H(tteftMR 5 4 b 
##14 lfc*vit#>ffl£LTVV&. P5S#14C9## 
1 4 4 fc 2 0 0## 2 0 0 OiatfflSt S 3Sil 
?L1 4 6 1 , X h »;HW4 0 0£0±gSS4 0 2T# 
Wff^lS4 3 fc & jifflS-^ I. j!j!?L4 4 £ fStfT* 5 . 

[0056] ziiizx'o. m2$mMmzh^x{>, m 
a# 2 o <obj*h* ic . ms# 2 o <o## 200 <o jtsffl 

t*4jlil?Ll 4 6*^»3ifL4 4 *miX&.-hm.4 3 

5S#14<0#fla4 4**H#-rS. <I<0:f§£. ffi*S4 
3 rt<W ^KEflE^T. I- <y 0 0<9* 

aas4 o 2 cffffltiOT. $ 1 mmwvmmA o 

Stf 4 o o o±^rff L _tff * § . 

[ 0 0 5 7 ] ifc . ###1 4 1 fctt, ttXBKi&Q 1 4 
1 bSr^ES3 5 taaS^4aSi?Ll 4 9**SftT* 
S. H#6W:li, ££8SI?ll4 91i, OUy^4 7J: 

o±*fcfiflK-6'j>s»4 o *<mfmvmuLx^ 
mmmai4 1 b a^jim 1 4 9 lt^e^ 3 5 

[0 0 58]&->T. «JS#2 0^#B#«i. JSffiMf 

1 4 atfmtmm&nm&&iz!Btt:mi&m3 
4 <o#&e a fc . msi 1 4 9 * a txmEm 3 5 « t 
m\%h&tm%\ummm.Mzi£ix, wm#i 

4<0##14 4#^tiLT. R9«»14 4atf)flll* 

%2mmmxa. ^wm.3 5 tE^mi 3t<m 

T\ ^^7 7A^tttl3 0cO^t*6 < )i5lt«L-C, y 

(msmmm) mntmmmm:^t^nx\ # 
w-ctt, ^2n«s»®fcfc(ts#**i Aiammni 

49,XF >yK-atB4 0 0<9*gS4 0 2 . it/* 
mm 0 2 co^ffi^O U y ?A 7 £ftit L . *<T)Wb 
9 t -y /t-HW#4 0 0 «/bg»4 0 3 £Tffl»*"C 
©fLTV>4. LT. £^MiSR4 0 3cO^HOSfiS 
«4 0 3aSraBi?L4 4tiliiS-^:^i. iixfcJ: 
0 . ?4 * 7 7 A 3 3T7J<0te>E^3 5 ir . Jhfia:»» 
403afeit/aa7L4 4$:^LT, «&#2 0?)## 

2ooo±aM(c**»a?Li46, jtasi4 7(C)t 



[0059] ^t, SS3Hm<gii. ^+7 7^3 

3 T*<9«JEM 3 5 fc«ft# 2 0 <?)## 2 0 0 OjjKfl 
cW&J*EE*£ftUf!Stf*jiSL fc±U c 5Ki£l4 7i«/h 
?X5 0 0S-^LTX7-yy^ffl5 0^lRSS5 ita 

1 53BBafc J: V» 3 HiSBJSfc i 6«K#-««fiSR 
# 1 4 £Jfl VvtfcWlM ^^*«SWtH^-f 4 1 - II 
a^Xoiz^Os M5g#l 4tfcv>T^ J r77A#i) 
S3 0rtf)^4 ^75^3 37*^^3 56:. P5S 
#1 4«0«9SB1 4 4 aTS«fcra#2 0^#fr2 

[0060] £ <7)E73^ASKR{i. flt 1 Wit 

it. aii?L4 4^E^S4 3^mm 6-aa?L4 5. 

4 5&frb!cZ>%MzXffi&Zil. ^3»fi»« 
TJ13iafL4 4*Jj:tX2MW4 0 3 atrE*»AS» 

(m4^»®) 09. nil oim4m$mmz*t{> 
eox\ m2t,z*tmimmmcommx%*). mim 
mmx*iim>mmmmcoMrt5 0 0 x-m&ix 
^i>*\ %A%mmx'\i., #* 1 4 4 t»i6rts»ffi 

t:»)«Sn. »58#0!#etJi##14 4*qt«r4# 

& 1 4 3 <7)-gp (010 com*mxi± 1 ©fiffo^ ) 

^fri6H:SEV60!PRoflJ^Sflt (E'hjBiK) 50 1 

[0061 ] iitfcj: 0 . JR58#ffl^K#* 1 4 4* 1 
#ffil4 3tCifffiL-Ct s IHHRcOfll^asOltJ: 

o . mmm 1 4 4 aoT««*±jsoucit«sei*-ii: 

4£fcA*T#i. SSoT. »4|gJl9BBt4JV%T«>. « 
E#2 0<?5H#^t. #ftl4 4i#ft2 0 0 2:<7)ia^ 
iiii^l 4 7Hffla5^M5S#^H^#ilMSSo±#t: 

± o^st3E*±#L i: 0 ttimui. m&mm. 
££htt±M*vm.mxm5 0 in* ouxsms 

[0062] m4||i!f6^ffifcfc(t4IH«cOWX# 

« 5 0 1 h m 1 «t»no«/^ 5 0 0 1 nmsKfitn; 
ttziw^sms&zmffct&hnx-b^x. mm. 

IffiitaO. lmm' -0. 2mm' WSX'hh. 

(%5wmm.) 011.01 2ii^5mK^t 
to?. 0 6 n^-r^ 2 %mm<wmmx'ib 0 , ^2 

IW!RT«iffl/jNajlB&Srn^»J^5 0 0Tfl§j£L 
TV^*\ m55lft»JBT(i. ±IE^4Hit^®t|5|« 

c. jSM^ta»Sr#aii4 3«-ia5c»jSLfc, 

( » 6 IS6fi^«g ) 0 1 3 . 0 1 4 iiSg 6 
t> COT . 0 7 ic^-fH 3 StSBBBfSSgBttT* 0,^3 
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*mmmui wwowxzm 5 0 1 izxbi&lx^ 



[Hi o] m9cr>wMmzm^^smcosEmmx'h 



1 0 0 6 3 ] &t>, *miit. mmttm-tJ ?Mzm. 
izt%<. -mmmmzmffiitzg.mmw.. 
i$miwm<7)%;mv4 imz t, , &< mmxz s „ 

[01 ] W^^lUffim^^^gpafrffi*^^ 
#<9«rffi0T', 01 tJiHSrSMfil^-f. 

[03] m2cr>M%#co®mmm?h&. 
[ 0 4 ] 0 2 comiSM^Tmmvfo h . 

[05] 04<7)A-A*WrB0T'&!)„ 
[06] *^ c om2^Jfi»cJ;| 1 «JS#-*Sr>5S 
#cOifBfM0T*)l.. 

[07] *wmmmmmm\,z£hn&#-wmm 
jwmmmmx'hz. 

[08] *i6B^m 1 mmmma x vm 3 mtmm t =t 
[09] *^<7)H4»fi^scj;&mii#-*sr^ 



[011] *»BBc7)m5||)ISJB®tJ;l,mfiS#-frSP 

mvmmmx'bi. 

[01 2] 01 iffim^mzanh^mu^iEmmx'h 

[013] ^m^m6mmm^imm^-^mm 
m#?>wmffimx'b&. 

[014] 01 3(r)mmmz}ivi#m®cojEMmx'h 

10-EJfflI, 11-W88, 13. 14-H#. 1 
5, 2 0-"«$#, 2 0 0-#ft, 3 0 

■■■y^^-yyMmSs. 33-?A*?y=7K^ 34-iS 
ilS. 3 5-ft|ES, 4 0-!S;&», 4 3-E^M. 4 
4. 4 5, 4 5a, 1 4 6-jg>l?L, 140, 14 5 
b, 14 8-&$ffi®, 14 1-##ffc, 14 4-# 
ft, 144a-^0?», 14 7-jfclS, 5 0 0-« 
'hft , 5 0 l- «X#?t («/JnjS 



[01] 



[02] 



11 

1 



It 



15 13 






55 52 54 1448 44 45, 45a, 146:01*1 

I 4 14Q 145b, 148 ; *»$A 

20 : U# 141 - 

30 : *<f *77<Mtt&S 1 44, 200 : 

33 : 40 : ££* 144a : mm 

34: Baa 43: 147 

35 : m& 46 : m 500 : ft*jOi& 
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[03] [04] [05] 




[010] [012] [014] 
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